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lymphocytes to clonal proliferation, it has been pos-
sible to isolate antibody of a particular idiotype (p.
125) and to prepare an anti-idiotype antibody. In
such experiments it has been shown that the anti-
idiotype antibody reacts with the receptors of both
T- and B-cell clones, which suggests strongly that
they are identical, and since the B-cell receptors are
known to be the variable ends of Ig molecules, it
seems likely that the T-cell receptors are also of this
nature. Alternatively, T-cell receptors could be de-
termined by a set of genes analogous to, but distinct
from, the V genes which code for B cells: possible con-
tenders are the Ir (immune response) genes (p. 167)
which somehow influence T-cell -dependent responses.
The remainder of the T-cell receptor molecule,
corresponding to the constant regions of Ig, has not
been shown to be any of the known classes of Ig (/*,
y, etc.), and its nature is unknown. The C genes of
B cells thus appear to be represented in T cells by
another gene, or series of genes, of unknown nature.
Accepting this assumption, the commitment of T
lymphocytes can be explained by the same looping
and exclusion mechanisms illustrated in Fig. 5.23.

In summary, T lymphocytes owe their specific
responsiveness to antigen to the presence on their
surface of antigen-specific receptors. Unlike the
specific (SIg) receptors of B cells, the T-cell
receptors are not whole Ig molecules, but in some
instances their antigen-binding sites have been
shown to be similar (and possibly identical) to
the idiotypes of SIg. The part of the T-cell
receptor corresponding to the Fc of SIg is, how-
ever, of unknown nature.

Control of the immune response

So far, this account might suggest that anti-
body and cell-mediated immune responses arise
when B or T lymphocytes respectively encoun-
ter an antigen to which they can respond. In
fact, immune responses are far more compli-
cated than this, and although antigenic stimula-
tion is obviously of central importance in trig-
gering them off, the nature of the antigen, its
molecular size and density and variety of de-
terminant sites are only some of the factors
concerned. Account must be taken of many
other factors which can enhance, suppress or
modify immune responses. Some of these are
outlined briefly below.

T-dependent and T-independent antibody res-
ponses. Animals deficient in T cells (e.g. 'B'
mice, p. 117) are unable to mount antibody res-
ponses to many antigens, including foreign

proteins. B cells require the co-operation of T
cells to produce antibodies to such antigens,
which accordingly are called thymus-dependent
antigens. Some antigens, however, do stimulate
'B' mice to antibody production: these so-called
thymus-independent antigens are usually of very
high molecular weight, with large numbers of
one or more particular antigenic determinants,
e.g. bacterial lipopolysaccharide, pneumococcal
capsular polysaccharide or artificially prepared
polymers. It appears that, by binding to, and so
linking up, large numbers of the surface Ig re-
ceptors on a B cell, such antigens can provide
the necessary stimulus for clonal proliferation
and antibody production (Fig. 5,26). By con-
trast, smaller molecules, or globular proteins
which display a variety of antigenic determi-
nants without a high concentration of any one
determinant, would be expected to bind less
strongly to B cells and to occupy fewer surface
receptor sites: this may be why they cannot stim-
ulate an antibody response without the help
of T cells.

The helper function of T cells in antibody re-
sponses has been elucidated by complexing a
hapten (e.g. dinitrophenyl) to a foreign carrier
protein. Using this system, Mitchison (1971)
and others have shown that an antibody
response to the hapten is dependent on the
development of cell-mediated immunity to the
carrier protein. It seems likely that the binding
of molecules of the protein to primed T lym-
phocytes renders the hapten-protein complex
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Fig. 5.26 T-independent antibody response induced
by an antigen with large numbers of a particular
type of antigenic determinant (epitope) which effec-
tively links the surface Ig antigen receptors of an
appropriate B cell and stimulates it to respond.